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英文简称 英文全称 中文全称 
AMY amylase 淀粉酶 
CAT catalase 过氧化氢酶 
CPBS citrate buffer 柠檬酸盐缓冲液 
DMSO dimethyl sulfoxide 二甲基亚砜 
DNS 3,5-Dinitrosalicylic acid 3,5-二硝基水杨酸 
FC Folin-Ciocalteu 福林酚 
IC50 50% inhibiting concentration 半抑制浓度 
Km Michaelis-Menten constant 米氏常数 
L-DOPA L-3,4-dihydroxyphenylalanine L-3,4-二羟基苯丙氨酸 
LIP lipase 脂肪酶 
L-Tyr L-tyrosine L-酪氨酸 
MIC minimum inhibitory concentration 最小抑菌浓度 
MOE molecular operating environment 药物研发可视化仿真环境 
PBS phosphate buffer 磷酸缓冲液 
PPO polyphenol oxidase 多酚氧化酶 
SDS sodium dodecyl sulfonate 十二烷基磺酸钠 
TG triglyceride 甘油三酯 
T-PRO total protease 总蛋白酶 























本文首先以蘑菇酪氨酸酶为对象，研究了肉桂醛及其 α 位 C 上取代的三种
衍生物：α-溴代肉桂醛、α-氯代肉桂醛和 α-甲基肉桂醛对酶的抑制作用，结果表
明四者抑制 50%单酚酶活性的浓度（IC50）分别为 1.210，0.075，0.140，0.440 
mmol/L；对二酚酶的 IC50分别为 0.160，0.040，0.110，0.450 mmol/L。在对二酚
酶的抑制类型上，肉桂醛和 α-氯代肉桂醛为非竞争型抑制，抑制常数分别为 0.163




























































Tyrosinase (EC 1.14.18.1), a copper containing enzyme, is widely distributed in 
microorganisms, animals, plants and human beings. It is the key enzyme in the vital 
function of biology. In human, tyrosinase is responsible for skin pigmentation 
abnormalities, such as flecks and defects. Furthermore, tyrosinase causes browning in 
vegetables, fruits and mushrooms. Therefore, The inhibitors of tyrosinase have 
aroused the widespread interest. 
The inhibitory effects of cinnamaldehyde, α-bromocinnamaldehyde, 
α-chlorocinnamaldehyde and α-methylcinnamaldehyde on the activity of mushroom 
tyrosinase were investigated. For monophenolase activity, the inhibitor concentrations 
leading to 50% activity lost (IC50) of cinnamaldehyde, α-bromocinnamaldehyde, 
α-chlorocinnamaldehyde and α-methylcinnamaldehyde were 1.210, 0.075, 0.140 and 
0.440 mmol/L. For diphenolase activity, the IC50 of them were 0.160, 0.040, 0.110 
and 0.450 mmol/L respectively. Cinnamaldehyde and α-chlorocinnamaldehyde 
displayed a noncompetitive inhibitory type, the inhibition constant were determined to 
be 0.163 and 0.116 mmol/L, respectively. α-bromocinnamaldehyde was mixed type 
inhibitor of tyrosinase, the value of KI and KIS were 0.044 and 0.063 mmol/L, 
respectively. α-methylcinnamaldehyde displayed an uncompetitive mechanism, the 
inhibition constant was determined to be 0.194 mmol/L. The kinetic method of the 
substrate reaction described by Tsou was used to the inhibition of the enzyme by 
α-bromocinnamaldehyde and α-chlorocinnamaldehyde, the microscopic rate constants 
for the reaction of these inhibitors with free enzyme and the enzyme-substrate 
complex were determined. 
The molecular inhibition mechanisms of tyrosinase by cinnamaldehyde and its 
derivatives were investigated by UV-scanning study, fluorescence quenching, copper 
interaction and molecular docking as well. The results implied that cinnamaldehyde 
and its derivatives could not form metal interactions with the copper ions of the 
enzyme, whereas could interact with the amino acid residues of active site center. 
















In insects, tyrosinase plays important roles in normal developmental processes, 
such as cuticular tanning, scleration, wound healing, production of opsonins, 
encapsulation and nodule formation for defense against foreign pathogens. In this 
study, we researched the insecticidal activity of cinnamaldehyde, 
α-bromocinnamaldehyde, α-chlorocinnamaldehyde and α-methylcinnamaldehyde on 
Helicoverpa armigera, and determined activities of protective and digestive enzymes 
in insect. The results showed that α-bromocinnamaldehyde and 
α-chlorocinnamaldehyde could inhibit insectival growth and the activity of protective 
and digestive enzymes. 
In the bacterium, melanins can protect the bacterial cells and spores against UV 
radiation. Meanwhile melanins can bind heavy metals that are toxic to the cells. In 
this study, we investigated the antibacterial effects of cinnamaldehyde, 
α-bromocinnamaldehyde, α-chlorocinnamaldehyde and α-methylcinnamaldehyde on 
Bacillus subtilis, Staphyloccocus aureus, Escherichia Coil and Salmonella 
typhimurium. We found that α-bromocinnamaldehyde was most effective against 
these bacteria. 
In summary, α-bromocinnamaldehyde had strong anti-tyrosinase activity to 
prevent browning of fruits and vegetables. Moreover, it had significant inhibition 
against all tested bacteria including G+ and G- bacteria to avoiding the mildew. In 
conclusion, α-bromocinnamaldehyde could be widely used in biopesticide. 
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